
Richard M. Venable 1/8 venabler@nhlbi.nih.gov 
 

Curriculum Vitae 
 

Current affiliation and complete mailing address 
 
Membrane Biophysics Section 
Laboratory of Computational Biology 
National Heart, Lung, and Blood Institute 
National Institutes of Health 
Bethesda, MD 20892 MSC 9314 
 

Positions Held 
 
August 1974 - September 1985 

Chemist, Division of Drug Chemistry 
Food & Drug Admin., Bureau of Drugs 

 
October 1985 – May 2006 

Chemist, Laboratory of Biophysics 
Food & Drug Admin., CBER/OVRR/DBPAP 

 
May 2006 – present 

Research chemist, Lab. of Computational Biology 
N.I.H., Natl. Heart, Lung, and Blood Inst. 

 
Education 

 
1969 B.S. Pennsylvania State University; chemistry 
 
1973 M.S. University of Maryland; theoretical organic chemistry; graduate 

teaching assistant 
 
1988-1992 Studies in biochemistry, physical biochemistry at American 

University in Washington, D.C.; Scholastic All-American 
 

Research Interests and Expertise 
 

Current research focuses on computer modeling and simulation of 
biological molecules, especially lipid membranes and related molecules.  
Trained in laboratory organic chemistry and instrumental analysis including 
IR and NMR; evolved toward theoretical modeling, developing skills with 
computers and several programming languages, notably APL and Fortran.  
Expert in the use and compiling of the CHARMM program, and skilled with 
tools for molecular graphics and data visualization.  System admin level 
skills in Linux, and capable of replacing defective parts.  
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Publications, thesis related 

 
Rearrangements of Bicyclic Carbenes. Temperature Dependence of Product 
Ratios. Olin, S.S. and Venable, R.M. Chem. Commun. 1974, 104-6 (1974). 
 
Rearrangements of Bicyclic Carbenes. Stereochemistry of the Fragmentation 
Reaction. Olin, S.S. and Venable, R.M. Chem. Commun. 1974, 273-4 (1974).  
 

Publications, FDA Div. of Drug Chemistry 
 
Specific Solvation of Ion-Pairs: Examination of Anion-Solvent Complexes by 
Spectral Methods. Venable, R.M. and Doyle, T.D. J. Assoc. Off. Anal. Chem. 
60, 52-5. (1977). 
 
Separation and Analysis of Pilocarpine, Isopilocarpine, and Pilocarpinic Acid 
by Reverse Phase HPLC: Collaborative Study.  Van Ackeren, J., Venable, 
R.M., and Wainer, I.W. J. Assoc. Off. Anal. Chem., 67, 924-926. (1984). 
 
Separation and Quantitation of Insulins and Related Substances in Bulk 
Insulin Crystals and in Injectables by Reversed-Phase HPLC and the Effect 
of Temperature on the Separation. Smith, D.J., Venable, R.M., and Collins, J. 
J. Chrom. Sci. 23, 81-88. (1985). 
 
"Comparison of Interlaboratory Drug Assays: What is a Viable HPLC Assay?" 
Venable, R.M. and Horwitz, W.H.  Book chapter from Liquid 
Chromatography in Pharmaceutical Development: An Introduction, (ed. I.W. 
Wainer), Aster Publishing Co., Springfield, OR. (1985). 
 
Data Transmission Through the Telephone Network: Protocols, Pitfalls, and 
Some Examples. Richard M. Venable, J. Assoc. Off. Anal. Chem., 69, 749-754 
(1986) (Symposium Procedings). 
 

Publications, FDA/CBER Lab. of Biophysics 
 
Frictional Models for Stochastic Simulations of Proteins, Richard M. Venable 
and Richard W. Pastor, Biopolymers, 27, 1001-1014 (1988) 
 
Brownian Dynamics Simulation of a Lipid Chain in a Membrane Bilayer.  
Richard W. Pastor, Richard M. Venable, and Martin Karplus, J. Chem. Phys., 
89, pp. 1112-1127 (1988). 
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A Simulation Based Model of NMR T1 Relaxation in Lipid Bilayer Vesicles. 
Richard W. Pastor, Richard M. Venable, Martin Karplus, and Attila Szabo. J. 
Chem. Phys., 89, 1128-1140 (1988). 
 
Theoretically Determined Three-Dimensional Structures for Amphipathic 
Segments of the HIV-1 gp41 Envelope Protein,  Richard M. Venable, Richard 
W. Pastor, Bernard R. Brooks and Frederick W. Carson, AIDS Research and 
Human Retroviruses, 5, 7-22 (1989). 
 
Significant Conformational Changes in an Antigenic Carbohydrate Epitope 
upon Binding to a Monoclonal Antibody,  Cornelis P.J. Glaudemans, Laura 
Lerner, G. Doyle Daves Jr., Pavol Kovac, Richard Venable, and Ad Bax. 
Biochemistry, 29, 10906-11 (1990). 
 
A Dynamic Molecular Model for the Lipid Bilayer, Richard W. Pastor, 
Richard M. Venable and Martin Karplus, Proc. Natl. Acad. Sci.,  88, 892-896 
(1991). 
 
Conformational States of a TT Mismatch from Molecular Dynamics 
Simulation of d(CGCGA_T_TCGCG), Richard M. Venable, G#oran Widmalm, 
Bernard R. Brooks, William Egan, and Richard W. Pastor, Biopolymers 32, 
783-794 (1992). 
 
Theoretical Studies of Relaxation of a Monomeric Subunit of HIV-1 Protease 
in Water Using Molecular Dynamics.  Richard M. Venable, Bernard R. 
Brooks, and Frederick W. Carson, Proteins 15, 374-384 (1993). 
 
Molecular Dynamics Simulations of a Lipid Bilayer and of Hexadecane: An 
Investigation of Membrane Fluidity, Richard M. Venable, Yuhong Zhang, 
Barry J. Hardy and Richard W. Pastor, Science 262, 223-226 (1993). 
 
"Molecular and Stochastic Dynamics Simulation of Lipid Membranes", 
Richard W. Pastor and Richard M. Venable, in Computer Simulation of 
Biomolecular Systems: theoretical and experimental applications (ed. Wilfred 
F. van Gunsteren, Paul K. Weiner and Anthony K. Wilkinson, ESCOM 
Science Publishers, Leiden, 1993), pp. 443-463 
 
Molecular Dynamics Simulation and NMR Study of a Blood Group H 
Trisaccharide, Goran Widmalm and Richard M. Venable, Biopolymers, 34, 
1079-1088 (1994). 
 
Method For Characterizing Transition Concertedness From Polymer 
Dynamics Computer Simulations, Michael L. Brown, Richard M. Venable and 
Richard W. Pastor, Biopolymers, 35, 31-46 (1995). 
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Harmonic Analysis of Large Systems: III. Comparison with Molecular 
Dynamics Dusanka Janezic, Richard M. Venable, and Bernard R. Brooks, J. 
Comp. Chem. 16, 1554-1556 (1995) 
 
Molecular Dynamics Simulations of Neat Alkanes: the Viscosity Dependence 
of Rotational Relaxation, Yuhong Zhang, Richard M. Venable and Richard W. 
Pastor, J. Phys. Chem. 100, 2652-2660 (1996). 
 
Computer simulation of a DPPC phospholipid bilayer: Structural changes as 
a function of molecular surface area. Feller SE, Venable RM, Pastor RW 
Langmuir 13, 6555-6561 (1997). 
 
Molecular dynamics simulations of an alpha-(2->8)-linked sialic acid tetramer 
in vacuum and solvent Venable RM, Bizik F, Henderson TJ, Egan W 
Theochem-J Mol Struc 395, 375-388 (1997). 
 
Solution structure and dynamics of linked cell attachment modules of mouse 
fibronectin containing the RGD and synergy regions: Comparison with the 
human fibronectin crystal structure. Copie V, Tomita Y, Akiyama SK, Aota S, 
Yamada KM, Venable RM, Pastor RW, Krueger S, Torchia DA.  J. Mol. Biol. 
277, 663-682 (1998) 
 
Distinguishing anisotropy and flexibility of the pentasaccharide LNF-1 in 
solution by carbon-13 NMR relaxation and hydrodynamic modeling Rundlof 
T, Venable RM, Pastor RW, Kowalewski J, Widmalm G  J. Am. Chem. Soc 
121, 11847-11854 (1999) 
 
Molecular Dynamics Simulations of Gel (LbI) Phase Lipid Bilayers in 
Constant Pressure and Constant Surface Tension Ensembles, Richard M. 
Venable,  Bernard R. Brooks and Richard W. Pastor, J. Chem. Phys. 112, 
4822-4832 (2000). 
 
Molecular Dynamics Simulations of Octyl Glucoside Micelles: Structural 
Properties, Stephen Bogusz, Richard M. Venable and Richard W. Pastor, J. 
Phys. Chem. B 104, 5462-5470 (2000). 
 
Molecular Dynamics Simulations of Octyl Glucoside Micelles: Dynamic 
Properties, Stephen Bogusz, Richard M. Venable and Richard W. Pastor, J. 
Phys. Chem. B 105, 8312-8321 (2001). 
 
Molecular Dynamics Simulations of Water Wires and Water/Octane Model 
Systems, Richard M. Venable and Richard W. Pastor, J. Chem. Phys.  116, 
2663-2664 (2002). 
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Simulations of Membranes and Other Interfacial Systems Using P21 and Pc 
Periodic Boundary Conditions, Elizabeth A. Dolan Richard M. Venable, 
Richard W. Pastor and Bernard R. Brooks, Biophysical Journal  85, 2317-
2325 (2002). 
 
Lipid Bilayers, NMR Relaxation, and Computer Simulations,  Richard W. 
Pastor, Richard M. Venable, Scott E. Feller, Accounts of Chemical Research  
35, 438-446 (2002). 
 
Micelle-Bound Conformation of a Hairpin-Forming Peptide: A Combined 
NMR and Molecular Dynamics Study,  Ann M. Dixon, Richard M. Venable, 
Richard W. Pastor and T.E. Bull, Biopolymers 65, 284-298 (2002). 
 
Identification of a binding site for a ganglioside on the receptor binding 
domain of tetanus toxin.  Louch HA, Buckzo ES, Woody MA, Venable RM, 
Vann WF.  Biochemistry  41, 13644-13652 (2002). 
 
Conformational flexibility of the group B Meningococcal polysaccharide in 
solution.  Henderson TJ, Venable RM, Egan W.  J. Am. Chem. Soc.  125, 
2390-2399 (2003). 
 
Application of NMR, Molecular Simulation and Hydrodynamics to 
Conformational Analysis of Trisaccharides, Ann M. Dixon, Richard M. 
Venable, Göran Widmalm, T.E. Bull and Richard W. Pastor, Biopolymers  69, 
448-460 (2003). 
 
Discriminating the Helical Forms of Peptides by NMR and Molecular 
Dynamics Simulation, Darón I. Freedberg,  Richard M. Venable, Angelo 
Rossi, Thomas E. Bull and Richard W. Pastor, J. Am. Chem. Soc, 126, 10478-
10484 (2004). 
 
An Ab Initio Study on the Torsional Surface of Alkanes and its Effect on 
Molecular Simulations of Alkanes and a DPPC Bilayer,  Jeffery B. Klauda, 
Bernard R. Brooks, Alexander D. MacKerell, Jr., Richard M. Venable, and 
Richard W. Pastor, J. Phys. Chem. B. 109, 5300-5311 (2005). 
 
The utility of residual dipolar couplings in detecting motion in carbohydrates: 
application to sucrose. Richard M. Venable, Frank Delaglio, Scott E. Norris, 
Daron I. Freedberg, Carbohydrate Res., 340, 863-874 (2005). 
 
A Molecular Dynamics Study of the Response of Lipid Bilayers and 
Monolayers to Trehalose. Anna Skibinsky, Richard M. Venable and Richard 
W. Pastor, Biophysical Journal, 89, 4111-4121 (2005). 
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O-raffinose crosslinked hemoglobin lacks site-specific chemistry in the central 
cavity: Structural and functional consequences of beta 93Cys modification. 
Robert A. Boykins, Paul W. Buehler, Yiping Jia, Richard M. Venable, Abdu I. 
Alayash, Proteins: Structure, Function and Bioinformatics, 59, 840-855 
(2005). 
 
Constant Surface Tension Molecular Dynamics Simulations of Lipid Bilayers 
with Trehalose, Richard M. Venable, Anna Skibinsky, and Richard W. Pastor, 
Molecular Simulation, 32, 849-855 (2006). 
 
Neutralization epitope responsible for the hepatitis B virus subtype-specific 
protection in chimpanzees. Pei Zhang, Mei-ying W. Yu, Richard Venable, 
Harvey J. Alter, and J. Wai- Kou Shih, Proc. Natl. Acad. of Sci., 103, 9214-
9219 (2006). 
 

Publications, NIH/NHLBI Lab. of Computational Biology 
 
Additive and Classical Drude Polarizable Force Fields for Linear and Cyclic 
Ethers, Igor Vorobyov, Victor M. Anisimov, Shannon Greene, Richard M. 
Venable, Adam Moser, Richard W. Pastor, and Alexander D. MacKerell, Jr., 
J. Chemical Theory and Computation, 3, 1120-1133 (2007). 
 
Structural basis of peroxide-mediated changes in human hemoglobin - A 
novel oxidative pathway. Yiping Jia, Paul W. Buehler, Robert A. Boykins, 
Richard M. Venable, Abdu I. Alayash, J. Biol. Chem., 282, 4894-4907 (2007). 
 
Langevin Network Model of Myosin, Benjamin T. Miller, Wenjun Zheng, 
Richard M. Venable, Richard W. Pastor, and Bernard R. Brooks, J. Phys. 
Chem. B., 112, 6274-6281 (2008). 
 
Considerations for Lipid Force Field Development, Jeffery B. Klauda, 
Richard M. Venable, Alexander D. MacKerell, Jr., and Richard W. Pastor in 
Computational Modeling of Membrane Bilayers (ed. Scott E. Feller), Current 
Topics in Membranes, 60 (Elsevier, San Diego), 1-48 (2008). 
 
Molecular Dynamics Studies of Polyethylene Oxide and Polyethylene Glycol: 
Hydrodynamic Radius and Shape Anisotropy, Hwankyu Lee, Richard M. 
Venable, Alexander D. MacKerell, Jr., and Richard W. Pastor, Biophysical 
Journal,95, 1590-1599 (2008). 
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Additive Empirical Force Field for Hexopyranose Monosaccharides, Olgun 
Guvench, Shannon N. Greene, Ganesh Kamath, John W. Brady, Richard M. 
Venable, Richard W. Pastor, and Alexander D. MacKerell, Jr., J. Comp. 
Chem., 29, 2543-2564 (2008). 
 
CHARMM: The Biomolecular Simulation Program, B.R. Brooks, C.L. Brooks 
III, A.D. MacKerell, Jr., L. Nilsson, R.J. Petrella, B. Roux, Y. Won, G. 
Archontis, C. Bartels, S. Boresch, A. Caflisch, L. Caves, Q. Cui, A.R. Dinner, 
M. Feig, S. Fischer, J. Gao, M. Hodoscek, W. Im, K. Kuczera, T. Lazaridis, J. 
Ma, V. Ovchinnikov, E. Paci, R.W. Pastor, C.B. Post, J.Z. Pu, M. Schaefer, B. 
Tidor, R. M. Venable, H. L. Woodcock, X. Wu, W. Yang, D.M. York and M. 
Karplus, J. Comp. Chem., 30, 1545-1614 (2009). 
 
Molecular Dynamics Simulations of PIP2 and PIP3 in Lipid Bilayers: 
Determination of Ring Orientation, and the Effects of Surface Roughness on 
a Poisson-Boltzmann Description, Zheng Li, Richard M. Venable, Laura A. 
Rogers, Diana Murray, and Richard W. Pastor, Biophysical Journal, 97, 155-
163 (2009). 
 
CHARMM Additive All-Atom Force Field for Glycosidic Linkages between 
Hexopyranoses, Olgun Guvench, Elizabeth R. Hatcher, Richard M. Venable, 
Richard W. Pastor, and Alexander D. MacKerell, Jr. J. Chemical Theory and 
Computation, 5, 2353-2370 (2009). 
 
Molecular Dynamics Studies of the Conformation of Sorbitol, A. Lerbret, P.E. 
Mason, R.M. Venable, A. Cesaro, M.-L. Saboungi, R.W. Pastor, and J.W. 
Brady, Carbohydrate Research, 344, 2229-2235 (2009). 
 
Comparison of the Extended Isotropic Periodic Sum and Particle Mesh Ewald 
Methods for Simulations of Lipid Bilayers and Monolayers.  Venable, Richard 
M.; Chen, Linda E.; Pastor, Richard W. J. Phys. Chem. B, 113, 5855-5862 
(2009). 
 
Update of the CHARMM All-Atom Additive Force Field for Lipids: Validation 
on Six Lipid Types.  Klauda, J. B.; Venable, R. M.; Freites, J. A.; O'Connor, J. 
W.; Tobias, D. J.; Mondragon-Ramirez, C.; Vorobyov, I.; MacKerell, A. D., Jr.; 
Pastor, R. W.  J. Phys. Chem. B, 114, 7830-7843 (2010). 
 
Comparing Simulated and Experimental Translation and Rotation 
Constants: Range of Validity for Viscosity Scaling.  Venable, R. M.; Hatcher, 
E.; Guvench, O.; MacKerell, A. D.; Pastor, R. W. J. Phys. Chem. B, 114, 
12501-12507 (2010). 
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Structure and Elasticity of Lipid Membranes with Genistein and Daidzein 
Bioflavinoids Using X-ray Scattering and MD Simulations. Raghunathan, 
Mohit; Zubovski, Yuriy; Venable, Richard M.; Pastor, Richard W.; Nagle, 
John F.; Tristram-Nagle, Stephanie. J. Phys. Chem. B, 116, 3918-3927 
(2012). 
 
Prediction, refinement, and persistency of transmembrane helix dimers in 
lipid bilayers using implicit and explicit solvent/lipid representations: 
Microsecond molecular dynamics simulations of ErbB1/B2 and EphA1.  
Zhang, Liqun; Sodt, Alexander J.; Venable, Richard M.; Pastor, Richard W.; 
Buck, Matthias. Proteins: Structure, Function, and Bioinformatics.  81, 365-
376 (2013). 
 
 
 


